Physico-chemical comparison of betulinic acid, betulin and birch bark extract and in vitro investigation of their cytotoxic effects towards skin epidermoid carcinoma (A431), breast carcinoma (MCF7) and cervix adenocarcinoma (HeLa) cell lines.
Betulin and betulinic acid are pentacyclic triterpenes present in the bark of the birch tree and other vegetal sources. Quantitatively, in birch bark betulin is more significant than betulinic acid; therefore, birch can be a large and feasible source of raw material for betulin extraction. Betulin can be used as extracted or, after chemical modification, as a starting compound for its acid, betulinic acid, with both substances possessing various interesting pharmacological properties. The purpose of this study is to analyse the betulin and betulinic acid content of a birch tree bark extract, as well as its cytotoxic activity. The extraction was done using a Soxhlet extractor and chloroform/dichlormethane/methanol (1 : 1 : 1) as solvent. The betulin and betulinic acid content of the extract was estimated using standards of pure betulin and betulinic acid, by thermal analysis as opposed to pure substance (thermogravimetric and differential thermal analysis). The extract and the main compounds were also analysed by NMR. The results indicated a high amount of betulin in the final extract (up to 50%), and an important quantity of betulinic acid: over 3%. The cytotoxic activity indicated a high proliferation inhibition for the birch tree extract but was still comparable with betulinic acid and betulin.